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ABSTRACT 
The primary purposes of t h e  Bolsa Chica Marsh Re-es tab l i sh-  
ment P r o j e c t  a r e  t o  p re se rve  and r e s t o r e  c o a s t a l  wet land re- 
sources  whi le  providing f o r  d i v e r s i t y  of compatible p u b l i c  use  
of t h e  a r e a .  The o b j e c t i v e s  of our  f i s h  and b iva lve  s tudy  a r e :  
1. Determine changes i n  t h e  number of s p e c i e s  of f i s h  and 
b iva lves  be fo re  Phase I and during Phase I a t  Bolsa 
Chica Marsh. 
2. Determine i f  C a l i f o r n i a  Department of F i sh  and Game's 
p red ic t ed  b e n e f i t s  i n  Phase I were achieved by i n c r e a s e s  
i n  f i s h  s p e c i e s .  
3 .  Determine in f luences  o f  water  nanagement p r a c t i c e s  upon 
f i s h  and b iva lve  composition. 
The o b j e c t i v e  t o  "determine i f  C a l i f o r n i a  Department of F i s h  
and Game personnel ' s  p red ic t ed  b e n e f i t s  i n  Phase I were achieved 
by i n c r e a s e s  i n  f i s h  spec i e s "  could s u c c e s s f u l l y  b e  answered a f t e r  
t h e  f i r s t  c o l l e c t i o n  of f i s h  dur ing  Phase I. Sampling methods 
need t o  be  r e f i n e d .  This  w i l l  b e  an ongoing a c t i v i t y  a s  t h i s  
s tudy  progresses .  The prognosis  of s u c c e s s f u l l y  determining t h e  
s tudy o b j e c t i v e s  i s  good. 
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THE STUDY 
This s tudy w i l l  examine t h e  f i s h  and b iva lves  which i n h a b i t  Bolsa 
Chica Marsh during Phase I of t h i s  re-establ ishment  p r o j e c t .  The 
c o l l e c t i o n  of f i s h  i s  intended t o  be done q u a r t e r l y  (November, February,  
May, and August). Bivalve c o l l e c t i o n s  w i l l  be  designed around low t i d e s .  
F i r s t  Objec t ive  
The f i r s t  o b j e c t i v e  i s  t o  determine changes i n  t h e  number of s p e c i e s  
of f i s h  and b iva lves  p r i o r  t o  Phase I and dur ing  Phase I a t  Bolsa Chica 
Marsh. I n  order  t o  achieve t h i s  ob. ject ive,  t h e  fol lowing s t e p s  have been 
taken : 
1. Determination of a r e a s  i n  Bolsa Bay where f i s h  and b i v a l v e s  were 
c o l l e c t e d  p r i o r  t o  Phase I. Bolsa Bay was d iv ided  i n t o  r eg ions ,  
and each pond o r  water  body was g iven  a number des igna t ion  p r i o r  
t o  Phase I (Figure 1 ) .  Thus poncls 1, 3 and 4 were i n  lower 
Bolsa reg ion;  ponds 5,  6 ,  7 ,  8 ,  9 ,  and 21 were i n  mid-Bolsa 
reg ion ,  and t h e  r e s t  of t h e  ponds were i n  upper Bolsa r eg ion .  
The lower Bolsa reg ion  i s  very  important  i n  t h i s  s tudy ,  and i s  
d iv ided  i n t o  ou te r  Bolsa Bay ( t h a t  a r e a  below t h e  t i d e  g a t e s  and 
i s  pond number l ) ,  and i n n e r  Bolsa Bay ( t h a t  a r e a  above t h e  t i d e  
g a t e s  and designated pond number 4 ) .  
2 .  Determination of where and what f i s h  were c o l l e c t e d  p r i o r  t o  
Phase 1. The exac t  d a t e  when Phase I s t a r t e d  i s  no t  known, but  
i t  was approximately mid-October 1978 when t h e  t i d e  g a t e s  were 
opened. Three f i s h  c o l l e c t i o n s  were made p r i o r  t o  Phase 1. . 
Four spec i e s  of f i s h  were found above t h e  t i d e  g a t e s  (mid and 
FIGURE 1. Pond designations in Bolsa Bay prior to Phase I. 
upper Bolsa r eg ion ) ,  whi le  t e n  spec i e s  of f i s h  were found below 
t h e  t i d e  g a t e s  (Outer Bolsa Bay) (Table 1 ) .  Presence of t h e  
mosquito f i s h ,  Gambusia aff<nis, should be discounted s i n c e  i t  
was found i n  pond 3 and t h i s  i s  o u t s i d e  Phase I and our  p re sen t  
s tudy  a rea .  
3.  Determination of t he  f i s h  and t h e  a r e a s  where t h e s e  f i s h  occur  
during Phase I of t h e  re-establ ishment  p r o j e c t .  Five sampling 
s i t e s  were chosen f o r  c o l l e c t i o n  of f i s h .  S i t e s  w i th  a  number 
des igna t ion  a r e  p l aces  where f i s h  a r e  c o l l e c t e d ,  wh i l e  s i t e s  
w i th  a  number des igna t ion  followed by t h e  l e t t e r  "B" a r e  p l a c e s  
where b iva lves  a r e  c o l l e c t e d  (F igure  2 ) .  
S i t e  number 1 i s  above t h e  t i d e  g a t e s  and i n  t h e  n o r t h e a s t  corner  
of t h e  marsh. This  s i t e  w a s  chosen because it was a  land  a r e a  n o t  
sub jec t  t o  pe r iod ic  f looding  be fo re  Phase I ,  but  dur ing  Phase I i t  is  a  
water  a r e a  inf luenced  by t i d e s .  Therefore,  a l l  f i s h  captured  a t  t h i s  
s i te  have invaded t h i s  s i t e  s i n c e  t h e  t i d e  g a t e s  were opened. 
S i t e  number 2 is  d i r e c t l y  a c r o s s  from middle i s l a n d .  This  s i t e  was.  
chosen because i t  i s  a water  a r e a  n e a r e s t  an i s l a n d  which has heavy b i r d  
use. Information c o l l e c t e d  a t  t h i s  s i t e  would prove va luab le  i n  con- 
j unc t ion  wi th  a b i r d  feeding s tudy .  
S i t e  number 3 i s  pre-Phase I pond des igna t ion  number 4,  t h e  i n n e r  
Bolsa Bay n o r t h  main channel.  This  was a  water  s i t e  be fo re  Phase 1 and 
cont inues t o  be  a water  a r ea .  Therefore ,  f i s h  c o l l e c t e d  a t  t h i s  s i t e  
during Phase I could be  compared t o  pre-Phase I f i s h  c o l l e c t e d  i n  pond 
number 4. 
S i t e  number 4 is above t h e  t i d e  ga t e s .  This  s i t e  was chosen f o r  
comparative purposes wi th  s i t e  number 5 and pre-Phase I fish c o l l e c t e d  
i n  pond number 4. 
TABLE 1. F i s h e s  C o l l e c t e d  a t  B o l s a  Marsh P r i o r  t o  P h a s e  I. 
Pond D e s i g n a t i o n  
D a t e  o f  Lower B o l s a  Mid-Bolsa Upper B o l s a  R e l a t i v e  abundance  
c o l l e c t i o n  S c i e n t i f i c  name Common name r e g i o n  r e g i o n  r e g i o n  
S u m e r  Fondulus  p a r v i p i n n i s  C a l i f .  k i l l i f i s h  1 , 2 , 4  5 , 6 , 7 , 8 , 9 , 2 1  22 Hundreds o f  t h o u s a n d s  
1970 A t h e r i n o p s  a f f i n i s  t o p s m e l t  1 , 2 , 4  6 , 7 , 8 , 2 1  22 S e v e r a l  t h o u s a n d  
Gambusia -e f f i n i s  mosqui to  f i s h  3 S e v e r a l  hundred 
Syngnathus m e o l i n e a t u s  p i p e f  i s h  6  9  (2. l e p : o r h y ~ c h u s )  
Apr.-Jun. C l  t:v.2lai?dia -- -- i o s  a r row goby 1 
1 9 7 1  F u I I ~ u ~ ~ . : ~  parv!pLnnis C a l i f .  k i l l i f i s h  I 
A t b e r i n o p s  a i r i n i s  
-- 
t o p s m e l t  1 
Cyr:nto~:ostcr a g g r e g a t a  
----- --- 
s h i n e r  p e r c h  '1 
Leptoccttus a r r a t u s  
-- .- s t a g l i o r n  s c u l p i n  1 
Uro:o~1:1:s h t i l l e r i  
-- - - - - - - .- 
round s r i n g r z y  1 
I : e n t i c i r r h u s  ~ n d u l a t u s  C a l i f .  c o r b i n a  1 
>iu::F1 ----- ec.r,h;lus s t r i p e d  n u l l e t  1 
Anchoa B r c s s a  
-- -- deepbody anchovy 1 
A p r i l  Eccyc logobius  n e w b e r r y i  t i d e w a t e r  goby 1 
1978 
Numerous 
Numerous 
lu'urnerous 
k\'umerous 
Cominon 
C o ~ x o n  
R a r e  
Con.mon 
Comon 
one 

S i t e  number 5 was s e l e c t e d  f o r  comparative purposes of Phase I 
f i s h  c o l l e c t i o n s  i n  o u t e r  Bolsa Bay wi th  pre-Phase I f i s h  c o l l e c t i o n s  
i n  pond number 1. 
Nine s p e c i e s  of f i s h  were c o l l e c t e d  on November 6 ,  1979 above t h e  
t i d e  g a t e s  a t  S i t e s  1, 2 ,  3 ,  and 4   able 2 ) .  S i t e  5 was no t  sampled 
due t o  c u r r e n t s  which made t h i s  a r e a  impossible  t o  sample wi th  our  beach 
s e i n e  sampling equipment. C a l i f o r n i a  k i l l i f i s h ,  FunduZus parvipinnis, 
and topsmelt ,  Atherinops affinis, were taken a t  a l l  f ou r  sampled s i t e s .  
4 .  Determination of where b iva lves  and what b iva lves  were 
c o l l e c t e d  p r i o r  t o  Phase I (Table 3 ) .  Seve ra l  b iva lve  
c o l l e c t i o n s  were made p r i o r  t o  Phase 1. Two s p e c i e s  of 
b iva lves  were found above t h e  t i d e  g a t e s ,  whi le  e leven  
spec i e s  of b iva lves  were found below t h e  t i d e  g a t e s  ( o u t e r  
Bolsa Bay). 
5. Determination of t h e  b iva lves  and a r e a s  where t h e s e  b i v a l v e s  
occur dur ing  Phase I of t h e  re -es tab l i shment  p r o j e c t .  Three 
sampling s i t e s  were chosen f o r  c o l l e c t i o n  of b iva lves .  S i t e  
1B is  j u s t  above t h e  Los Patos-Warner S t r e e t  br idge .  S i t e  2B 
is a t i d a l  f l a t  a r e a  d i r e c t l y  below t h e  t i d e  g a t e s .  S i t e  3B 
is  d i r e c t l y  above t h e  t i d e  g a t e s  on t h e  n o r t h e a s t  s i d e  of t h e  
channel  (F igure  2 ) .  No o t h e r  s i t e s  f o r  c o l l e c t i o n  of b i v a l v e s  
have been decided upon a t  t h i s  t ime. 
Nine spec i e s  of b iva lves  have been c o l l e c t e d  a t  s i t e s  l B ,  2B, 
and 3B during Phase 1 (Table 4 ) .  S i t e  3 B  y i e lded  only  one 
b iva lve  on 12/3/79 due t o  a m i s c a l c u l a t i o n  of t h e  t i d a l  l e v e l .  
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TABLE 4. Bivalves Collected at Bolsa Marsh During Phase 1. 
Approx. prephase 1 
Date of Site pond designation Number 
collection No. Scientific name Commorl name Kumb er captured 
11/15/78 1&/ Protothaca starnixlea 
Saxidonus nuttalli 
cozuncn littleneck clam 
conrnon washington 
1/26/79 lsl/ - cormon littleneck clam 1 220 
3/25/79 15- 1 / - co~mon littleneck clam 1 1.52, 
5/28/79 1BL.l . - cormon littleneck clam 1 171 
7/11/79 1&/ - comc~n littleneck clam 1 152 
- comcion washington 1 2 
Tresus nuttalli gaper clam 1 2 
Tagelus californianus Ca1.i cornia jacknife clam 1 1 
common littleneck clam 1 288 
comiaon washington 1 2 
gnper clan 1 2 
California jacknife clam 1 1 
12/3/79 2 B Mytilus edulis bay inussrl 1 
Geukensia demissa ribbed horse mussel 1 
Chione fluctifraga smooth cliione 1 
- California jacknife clam 1 
>:acoma r.asc:a 
--
O s t r e a  lurida 
bent-nosed clam 
native oyster 
numerous 
2 
6 
2 
2 
3 
12/3/79 3B - bay ~nussel 4 numerous 
1 I 
-
Xystilus edulis, the bay nlussel, is numerous at this station, but it was not collected 
Second Objec t ive  
I n  o rde r  t o  determine i f  C a l i f o r n i a  Department of F i s h  and Game's 
p red ic t ed  b e n e f i t s  i n  Phase I by i n c r e a s e s  i n  f i s h  were achieved ,  t h e  
fol lowing s t e p  was taken:  
1. It is  s t a t e d  on page 26 i n  a  Department of F ish  and Game r e p o r t  
e n t i t l e d  "Bolsa Chica Marsh Re-establishment P r o j e c t ,  Volume 
I," t h a t  a  p red ic t ed  b e n e f i t  would be an i n c r e a s e  i n  t h e  number 
of spec i e s  of f i s h  from four  c o l l e c t e d  dur ing  pre-Phase I t o  
n ine  spec i e s  during Phase I. It should be noted t h a t  we assume 
t h i s  s ta tement  r e f e r s  only t o  t h e  a r e a  above the  t i d e  g a t e s  and 
excludes ponds 2 and 3 .  Nine s p e c i e s  of f i s h  were c o l l e c t e d  on 
November 6 ,  1979; t h e r e f o r e ,  t he  p r e d i c t i o n  of an i n c r e a s e  t o  
n i n e  spec i e s  was c o r r e c t .  This  o b j e c t i v e  of t h e  s tudy  has  been 
succes s fu l ly  answered. 
Third Objec t ive  
I n  order  t o  determine t h e  in f luence  of water  management p r a c t i c e s  
upon f i s h  and b iva lve  composition, t h e  fol lowing s t e p s  have been o r  w i l l  
be  taken : 
1. Sample s i t e s  w e r e  s e l e c t e d  s o  d a t a  c o l l e c t e d  above t h e  t i d e  
g a t e s ,  where t h e r e  i s  a reduced t i d a l  cyc l e  due t o  r e s t r i c t e d  
water  flow from t h e  t i d e  g a t e s  (sample s i t e s  1, 2 ,  3 ,  4 ,  and 
3 B ) ,  can be compared t o  d a t a  c o l l e c t e d  from sampling s i t e s  
where t h e  t i d a l  cyc l e  appears  t o  be  u n r e s t r i c t e d  (sample s i t e s  
5, l B ,  and 2B). 
\ 
2. Attempt t o  p r e d i c t  compatible  o r  c o n f l i c t i n g  uses  by and between 
Bolsa marsh b i r d s ,  f i s h ,  b i v a l v e s ,  f ishermen,  and clamrners based 
on d a t a  t o  be ga thered .  
3. Suggest  o p t i o n s  f o r  d i f f e r e n t  w a t e r  management p r a c t i c e s  
d u r i n g  Phase  I and Phase  11. 
Problems 
F i s h  
The m a t e r i a l s  used t o  c o l l e c t  f i s h  p r i o r  t o  Phase  I were n o t  w e l l  
d e f i n e d .  During t h e  "Summer 1970" f i s h  c o l l e c t i o n  (Di l l ingham,  1 9 7 l a ) ,  
a 20- f t  (6-m) minnow s e i n e  and p l a s t i c  minnow t r a p s  were  used.  No 
d e p t h  o r  mesh s i z e  was g iven  f o r  t h e  minnow s e i n e .  The "April-June 
1971" f i s h  c o l l e c t i o n  ( ~ i l l i n g h a m ,  1971b) g e a r  was a 5 0 - i t  by 6 - i t  
(15-m x 2-m) bag s e i n e  used i n  o u t e r  Bolsa  Bay and a  minnow s e i n e  was 
used above t h e  t i d e  g a t e s .  Again,  no mesh s i z e  f o r  t h e  n e t s  was s p e c i f i e d .  
The p r e s e n t  Phase  I s t u d y  w i l l  u s e  a  15-m x 2-m x 20-mm bag  s e i n e  
and a 10-m x 2-m x 16-mm bag s e i n e .  We i n t e n d  a l s o  t o  exper iment  w i t h  
g i l l  n e t s  and t r a p s .  
B iva lves  
The m a t e r i a l  used t o  c o l l e c t  b i v a l v e s  p r i o r  t o  Phase  I a l s o  w a s  n o t  
w e l l  d e f i n e d .  During t h e  "Summer 1970" b i v a l v e  c o l l e c t i o n  (Di l l ingham,  
1971c) ,  a n  Ekman g r a b  was used t o  c o l l e c t  m a t e r i a l .  T h i s  m a t e r i a l  was 
washed through a T y l e r  s c r e e n  ( a p e r t u r e  s i z e  0 .991  mm). The Ekman g r a b  
proved u n s a t i s f a c t o r y  i n  c o l l e c t i n g  m a t e r i a l  and o n l y  t h r e e  b i v a l v e  
s p e c i e s  were  c o l l e c t e d .  The "Apri l -June 1971" b i v a l v e  c o l l e c t i o n   ill- 
ingham, 1971d) was made w i t h  a  P e t e r s o n  g r a b ,  w i t h  c o l l e c t e d  m a t e r i a l  
washed through a  T y l e r  s c r e e n  ( a p e r t u r e  s i z e  0 .991  mm). A l a r g e  s h o v e l  
was a l s o  used t o  d i g  t o  a  d e p t h  o f  18 i n c h e s .  The P e t e r s o n  g r a b  w a s  
s a t i s f a c t o r y  i n  o b t a i n i n g  m a t e r i a l .  U n f o r t u n a t e l y  t h e  P e t e r s o n  g r a b  
used i n  t h e  pre-Phase I s t u d y  was n o t  d e s c r i b e d .  T h e r e f o r e ,  u s e  o f  t h e  
same s i z e  equipment i n  t h i s  p r e s e n t  s t u d y  i s  n o t  p o s s i b l e .  P e t e r s o n ,  
Ekman, "orange p e e l , "  and a n o t h e r  t y p e  o f  g rab  a r e  a v a i l a b l e  f o r  u s e ,  
b u t  we do n o t  i n t e n d  t o  u s e  them a t  t h i s  t ime .  A s h o v e l  works w e l l  a t  
s i te  2 B  below t h e  t i d e  g a t e s  (pond 1 ) .  Low t i d e  on a  minus t i d e  o c c u r s  
approx imate ly  two h o u r s  t o  two h o u r s  40 m i n u t e s  a f t e r  t h e  mean lower  low 
w a t e r  is  g iven  f o r  Los Angeles ( o u t e r  h a r b o r ) ,  C a l i f o r n i a  o r  one  hour  10 
minu tes  t o  one hour  50 minu tes  a f t e r  t h e  t i m e  c o r r e c t i o n  f o r  t h e  Los 
P a t o s  b r i d g e  (Source:  T i d e  t a b l e s  of w e s t  c o a s t  of North  America and 
South America. U. S. Department of Commerce). 
S o l u t i o n s  t o  Problems 
Comparison between pre-Phase I f i s h  s p e c i e s  and Phase  I f i s h  s p e c i e s  
c a p t u r e d  w i l l  b e  d i f f i c u l t  s i n c e  t h e  f i s h  sampl ing g e a r  cannot  b e  
d u p l i c a t e d .  N e v e r t h e l e s s ,  a s t u d y  of Phase  I f i s h  s p e c i e s  w i l l  b e  
v a l u a b l e  i n  knowing what f i s h  s p e c i e s  are  i n  t h e  Bolsa  Marsh. Also,  i f  
t h i s  p r e s e n t  Phase  I s t u d y  i s  done c o r r e c t l y ,  i t  cou ld  b e  used t o  s u g g e s t  
w a t e r  management o p t i o n s  f o r  Phase  11. 
We p l a n  t o  d e s c r i b e  sample s i t e s  and c o l l e c t i o n  g e a r  s o  t h a t  f u t u r e  
s t u d i e s  can d u p l i c a t e  t h i s  Phase  I f i s h  and b i v a l v e  s t u d y .  
PROJECT DISCUSSION 
The o b j e c t i v e  of d e t e r m i n i n g  t h e  Depar tment ' s  p r e d i c t e d  b e n e f i t s  i n  
Phase  I by i n c r e a s e s  i n  f i s h  can  b e  answered a f t e r  one f i s h  c o l l e c t i o n  
i n  Bolsa  Marsh. The p r e d i c t i o n  was c o r r e c t ,  s i n c e  n i n e  s p e c i e s  o f  f i s h  
were c o l l e c t e d  above t h e  t i d e  g a t e s  on Novcmber 6 ,  1979. The c u r r e n t  
o u t l o o k  f o r  s u c c e s s  of t h e  o t h e r  s t u d y  o b j e c t i v e s  i s  good. T h e r e f o r e ,  
we b e l i e v e  t h i s  s t u d y  shou ld  c o n t i n u e  s i n c e  i t  w i l l  b e  o f  minimal c o s t  
t o  t h e  Department,  b u t  g e n e r a t e  a g r e a t  d e a l  of u s e f u l  i n f o r m a t i o n  on 
f i s h  and b i v a l v e s  i n  Bolsa  Chica Marsh. 
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